Abstract: Earlier research studies on public-private partnership (PPP) indicated that an objective, reliable, and practical risk assessment model for PPP projects and an equitable risk allocation mechanism among different parties are crucial to the successful implementation of these PPP projects. However, actual empirical research works in this research area are limited. This paper reports the first stage of a research study, which aims to identify and assess the principal risks for the delivery of PPP projects in China and to address their proper risk allocation between the private and public sectors. An empirical questionnaire survey was designed to examine the relative importance of different risk factors and to analyze the allocation of risk factors to different parties in PPP projects. A total of 580 questionnaires were sent out, and a total of 105 valid responses were obtained for data analysis. The Mann-Whitney U test is employed to investigate whether significant difference in perception existed first between the private and public sectors and second between industrial practitioners and academics in China. The empirical findings show that the three most important risk factors for PPP projects in China are (1) government intervention; (2) government corruption; and (3) poor public decision-making processes. These findings reveal that the Chinese government intervention and corruption may be the major obstacles to the success of PPP projects in China. A major cause for these risks may be attributed to inefficient legislative and supervisory systems for PPP projects in China. After conducting the Mann-Whitney U test on the 105 survey respondents, the empirical findings indicate that the perceptions of all 34 risk factors in China between the private and public sectors were not significantly different. Similarly, there were no significant differences between academics and industrial practitioners except that the former perceived the problem of government corruption to be more severe than did the latter. For risk allocation, the empirical results indicate that the public and private sectors were in general consensus with most of the risks identified. The major risks that the public sector preferred to accept are within the systematic risk category, especially political, legal, and social risks. The private sector preferred to retain the principal risks within the specific project risk category, especially construction, operation, and relationship risks, in addition to economic risks within systematic risk category. The remaining risk, environment risk, is preferred to be shared between the two sectors. This research study enables international construction companies to better understand how risks should be assessed and allocated for PPP projects in China. It also assists in risk response planning and control for future PPP projects in China.
Introduction
China is one of the most densely populated countries in the world. The estimated urban population in China is projected to increase to approximately 827 million in 2025 (United Nations 2004). To alleviate the negative impact of unorganized urbanization growth, mass rapid transit has been prioritized as a key transport mode in mega cities. Other public facilities are also in high demand to cope with the increasing urbanization growth. However, inadequate government funding may limit the development of these projects. Public-private partnership (PPP) financing modalities have been identified as innovative tools for financing major infrastructure projects.
PPPs or private finance initiatives (PFI) originally arose in the United Kingdom (UK) during the late 1980s and early 1990s (Tieman 2003; Li et al. 2005) . Since their introduction, PFIs have become the UK government's preferred method of public infrastructure procurement (Handley-Schachler and Gao 2003) . In general, PPP is regarded as a general term covering all contracted relationships between the public and private sectors to produce an asset or deliver a service. The Hong Kong Efficiency Unit (2008) suggested that PPPs are collaborations in which the public and private sectors both bring their complementary skills to a project, with different levels of involvement and responsibility, for the sake of providing public services more efficiently. The European Commission (2004) defined PPP as forms of cooperation between public authorities and the world of business aiming to ensure the funding, construction, renovation, management, and maintenance of an infrastructure project. The International Monetary 1 Fund (2006) referred to PPPs as arrangements in which the private sector supplies infrastructure assets and services that have been traditionally provided by the government.
In practice, PPP has been commonly adopted in sectors that offer the most potential for commercial opportunities such as energy supply (Pongsiri 2004) , telecommunications, road and rail transportation (Mass Transit Railway Corporation Limited 2008) , public housing (Hong Kong Efficiency Unit 2003a), health care and hospitals (Hong Kong Efficiency Unit 2003b), water supply and treatment (Grimsey and Lewis 2002; Chiu and Bosher 2005) , e-Government (Sharma 2007) , life sciences (Chataway and Smith 2006) , container terminals, (Wiegmans et al. 2002) , helicopter and vehicle service (Hong Kong Efficient Unit 2003c), schools (Utt 1999) , correctional facilities (Hong Kong Efficiency Unit 2003d), and defense (Parker and Hartley 2003) .
In recent years, with the rapid growth of economic development in China, PPP is well received and widely adopted by the Chinese government to procure the public infrastructures via private finance. Projects like the "Bird Nest" (2008 Olympiad Games Gymnasium) and Beijing Metro Line 4 (BJL4) are some renowned PPP projects in China. However, when compared with other advanced countries, PPP in China is by no means mature. A number of privately financed projects have been reported as unsuccessful (Wang 2001) . Previous studies on PPP indicated that an objective, reliable, and practical risk assessment model for PPP projects and a fair risk allocation mechanism among different parties are essential for the success of PPP projects (Grant 1996; HM Treasury 2000; Li et al. 2005; Jin and Doloi 2008) . However, empirical works in this research area are limited. This paper reports the first stage of a funded research study that aims to identify and assess the major risks for the delivery of PPP projects in China, and to address their proper risk allocation. Delmon (2000) suggested that the impact of risks in implementing a PPP project is usually significant. These risks arise from multiple sources including capital budget, construction time, construction cost, operation cost, politics and policies, market conditions, cooperation credibility, and economic environment. In spite of the perceived advantages of PPP, various risks and uncertainties often hold the government back and make the consortium go bankrupt. Examples include political risk in two build-operate-transfer projects in Thailand (Ogunlana 1997 ) and project delay risk in the Euro Tunnel (Francis 1993) . Therefore, it is essential for the public clients and the private bidders to evaluate and allocate properly all potential risks throughout the whole project life cycle. Grimsey and Lewis (2002) opined that much of the risk of PPP projects comes from the complexity of the arrangement itself in terms of documentation, financing, taxation, technical details, and subagreements involved in a major infrastructure venture, while the nature of the risk changes over the duration of the projects. Systematic risk management allows early detection of risks and encourages the PPP stakeholders to identify, analyze, quantify, and respond to the risks, as well as to take measures to introduce risk mitigation policies (Broome and Perry 2002; Akbiyikli and Eaton 2004) . A fundamental principle is that risks associated with the implementation and delivery of services should be allocated to the party best able to manage the risk in a cost-effective manner (Hong Kong Efficiency Unit 2003a). However, Roumboutsos and Anagnostopoulos (2008) found that there are risks that the private sector is reluctant to absorb from the public sector. Examples include inflation rate, exchange rate, interest rate fluctuation, and delays in project approvals and permits. Wang et al. (2004) identified and evaluated the multifaceted risks and their effective mitigation measures associated with international construction projects, particularly in developing countries. A risk model, named Alien Eye's Risk Model, was proposed to show the hierarchical levels of the risks and the influential relationship among the risks in a risk influence matrix. In addition, a qualitative risk mitigation framework was developed to provide detailed risk management strategies and procedures. Zhang (2005) analyzed the critical success factors for PPP projects in infrastructure development. A number of rank agreement factor (RAF), namely, (1) concession agreement, (2) loan agreement, (3) guarantees/support/comfort letters, (4) supply agreement, (5) operation agreement, (6) off-take agreement; (7) design and construct contract, (8) shareholder agreement, and (9) insurance agreement were found to be essential in ensuring PPP success. Li et al. (2005) presented a process of negotiation for risk allocation. The process combines a systematic risk-management approach for construction projects proposed by Al-Bahar and Crandall (1990) with the principle of risk-sharing in PPP/PFI procurement supported by Grant (1996) and HM Treasury (2000) . Under the proposed framework, the public sector sponsor identifies the risks attached to the project in a risk register, sets out the risks relevant to each stage of the project, the likelihood of occurrence for each risk event and an estimate of the financial consequences. The analysis helps the public client establish the type and quantum of risks that it seeks to transfer to the private sector. They found that the public sector partner should retain site availability and political risks. Relationship risks, force majeure risks, and the risks of legislation changes should be shared by both private and public sectors. The majority of the remaining project risks, especially those at the meso risk level (i.e. directly associated with the project itself), should be allocated to the private sector partner. Sachs et al. (2007) provided insight into the opportunities and impact of political risks in China and 14 Asian countries on opportunities in infrastructure projects under PPP schemes. Sachs and Tiong (2009) proposed a method to quantify qualitative information on risks (QQIR). This method bridges the gap between qualitative and quantitative risk assessment methods. It employs fuzzy set theory and results in deriving customized probability density functions for stochastic applications in risk assessment and financial modeling. Jin and Doloi (2008) conducted an empirical study in a transaction cost economic perspective to interpret the risk allocation mechanism. Multiple linear regression was used to develop models to determine the causal relationship between explanatory and response variables of an operationalized theoretical framework for risk allocation in PPP projects. They recommended that nonprobability-based analytical techniques and consideration of the nonlinear relationship should be applied in future research. To analyze the expansion of Madrid-Barajas's subway network to the international airport, Soliño and Vassallo (2009) found that nonintegrated PPP contracts have important advantages for urban rail PPP, particularly for conventional subway networks. These advantages are notable in terms of encouraging economies of scale and density, boosting competition, and reducing the financial costs. Yuan et al. (2010) proposed 15 performance objective attributes, based on the perspectives of different stakeholders, to implement complete and effective performance management in PPP projects. Chan et al. (2010) conducted an empirical study and found that the top three obstacles rated by the Hong Kong respondents were (1) lengthy delays because of political debate, (2) lengthy delays in negotiation, and (3) very few schemes have actually reached the contract stage (aborted before contract).
Previous Research Studies on Risk Management in PPP Projects
After a review of the contemporary literature, it was found that numerous studies focus on risk identification and allocation for the delivery of PPP projects in western countries. However, few, if any, studies focus on identifying and assessing the risks for procuring PPP projects in China and addressing their proper allocation. For this reason, this paper aims to fill this research gap.
Research Methodology

Identification of Significant Risk Factors for PPP Projects
Although various definitions of risk reside in different people's minds, risks always exist in construction projects and often cause schedule delay or/and cost overrun. PPP projects are no exception. Risk management is a key issue in project management. The identification and management of risks is a core design of any PPP procurement. The first step of risk management is risk identification. It includes the recognition of potential risk event conditions in a project and the clarification of risk responsibilities. A total of 34 risk factors for PPP projects were identified after conducting an extensive literature review (Table 1) . Then, a questionnaire survey was conducted to identify the most significant risk factors for PPP projects in China and to investigate the perceptions of industrial practitioners and academics on risk allocation. The target survey respondents included industrial practitioners in the public and private sectors who have been involved in risk management of PPP projects in China; and academics who have been involved in the research of PPP projects in China. These respondents either have rich hands-on working experience in procuring PPP projects in China or have extensive research experience in PPP research studies. The respondents were asked to rate each risk factor using a five-point Likert scale from a consolidated conceptual framework of all 34 PPP risk factors identified from the literature. Typical risks reported from the PPP literature can be classified into two major categories: (1) systematic/country risks; and (2) specific project risks (United Nations Development Organization (UNIDO) 1996). The systematic/country risks are related to objective market environment, and they are always beyond the control of private investors. The specific project risks arise from the various nature of a project or from the events in the immediate microenvironment (Adams et al. 2006) . The systematic/country risks include (1) political risks, (2) economic risks, (3) legal risks, (4) social risks, and (5) nature risks. The specific project risks encompassed (1) construction risks, (2) operation risks, (3) market risks, (4) relationship risks, and (5) other specific project risks. Further details on these risks can be seen in Table 2 . A total of 34 risk factors can be grouped into these 10 key risk groups as follows, and their interpretations are illustrated in Table 3 .
Empirical Research Questionnaire
A total of 580 questionnaires were sent out, and a total of 105 valid responses were obtained for data analysis. The questionnaire was used to examine the relative importance of different risk factors and to analyze how to allocate each risk factor to different parties when PPP projects are delivered. The questionnaire was divided into three parts. The first part provides the definitions of all 34 risk factors for PPP projects in China. The second part solicits the demographic information of respondents. The main purpose of this part is to collect the background information of the respondents to conduct subsequent comparative analyses. The third part is designed to evaluate the principal risks for the delivery of PPP projects in China and to analyze how to allocate each risk factor to different parties. A five-point Likert scale is used as a measurement scale. Regarding the probability of occurrence and severity, the five-point Likert scale represents 1 = very low, 2 = low, 3 = average, 4 = high, and 5 = very high. Regarding the risk allocation, the five-point scale represents 1 = wholly allocated to the Chinese government, 2 = mainly allocated to the Chinese government, 3 = equally shared by the Chinese government and the private sector, 4 = mainly allocated to the private sector, and 5 = wholly allocated to the private sector. Table 4 shows the background information of the respondents. The respondents have to meet two criteria before being invited to participate in the survey, which include (1) having extensive working experience within the construction industry of China, and (2) having been involved in the management of PPP projects in China or have gained in-depth knowledge of the PPP model through research. In fact, nearly 80% of the respondents had at least 5 years of industrial experience. All respondents held positions in either high or middle level. Many of the respondents had been involved with more than one PPP project. The hands-on working experience and relevant organizations of the identified industry practitioners uphold the validity of this study.
Research Findings and Discussions
In the survey results, the mean rating was calculated for each risk factor of PPP projects in China on the basis of the associated Risk Probability and Risk Impact (Shen et al. 2001; El-Sayegh 2008) . The rating of the Risk Significance is calculated by the product of Risk Probability and Risk Impact: Risk Significance = Risk Probability × Risk Impact Table 5 shows the top 10 risk factors for the PPP projects in China on the basis of the value of mean rating of Risk Significance (scales 1-25). The most significant risk factor is Government Intervention, with the value of mean rating of Risk Significance equal to 15.17. The second risk factor is Government Corruption, with the value of mean rating of Risk Significance equal to 13.10. The third risk factor is Poor Public Decision-Making Process, with the value of mean rating of Risk Significance equal to 13.03. The top two risk factors indicate that Chinese government intervention and corruption put the PPP projects in high risks. This might be caused by inadequate legislative and supervisory systems for the PPP projects in China (this risk factor is ranked fifth). The third risk factor, Poor Public Decision-Making Process, is also related to the procedures and laws controlled by the Chinese government. Public credit ranked ninth. All these risk factors are related to the Chinese government, hence suggesting that government intervention and corruption may be the major obstacles to the success of PPP projects in China. Wang et al. (2000) examined the political and force majeure risks associated with China's build, operate, and transfer (BOT) projects. Their research findings show that the top three critical risks were (1) Chinese entities' reliability. (2) change in law. and (3) force majeure. Government Corruption was ranked sixth in their study. Obviously, the significance of PPP risk factors has undergone some major changes in the previous decade.
Financing Risk was ranked fourth in this research study, possibly because the financing institutions have limited knowledge or/and trust in PPP projects in general. Project risks such as Operation Cost Overrun and Completion Risk took the sixth rank and the ninth rank, respectively. Another financial risk, Interest Rate Fluctuation, was ranked seventh, which is a common concern for most PPP projects worldwide (Li et al. 2005; Ng and Loosemore 2007) .
The values of Kendall's coefficient of concordance were calculated by using the Statistical Package for the Social Sciences (SPSS) to measure the internal agreement within the same group of respondents on the rankings of different risk factors of PPP projects in China. A high or significant value of W indicates that different respondents rank the risk factors consistently. The values of W for the rankings of Risk Probability, Risk Impact, and Risk Significance (Risk Probability × Risk Impact) of 34 risk factors for PPP projects in China were 0.183, 0.084, and 0.149, respectively. The computed values of the Ws were all statistically significant at 1% significance level (Table 4) . It can be interpreted that there is significant agreement among the respondents on the ratings of the Risk Probability, Risk Impact, and Risk Significance of the PPP projects in China.
Another traditional method for evaluating risk factors is to consider both the probability of risk occurrence and the risk impact on project objectives if a risk event occurs. To have a clearer spectrum of Risk Probability and Risk Impact, an alternative method to illustrate the evaluation of risks is to plot Risk Probability-Impact Matrix (Fig. 1) . The probability value is shown on the y-axis and the impact value on the x-axis.
Both scales range from 1-5, where 1 = very low to 5 = very high. The matrix shows that a total of 20 risk factors are classified as high risk (both the values of Risk Probability and Risk Impact are larger than 3), which accounts for 59% of all the 34 risk factors. They are (1) government intervention, (2) government corruption, (3) poor public decision-making process, (4) financing risk, (5) imperfect law and supervision system, (6) operation cost overrun, (7) interest rate fluctuation, (8) public credit, (9) completion The rejection of government to implement the responsibilities agreed in the contract, which brings direct or indirect damages. 5. Third-party delay/violation Apart from government or private investors, other project participants do not implement the responsibilities agreed in the contract or project delay. 6. Political/public opposition For various reasons leading to the public interest being unprotected and damaged, which, as a consequence, causes political and even public opposition to the risk of the project construction. 7. Imperfect law and supervision system
The damage arising from the current PPP legislation which is low level, low effectiveness, conflict bearing, and poor operability.
Legislation change
Change of law and regulations and other government macroscopic economic policies will cause the increase in project costs and decrease in revenue, etc. 9. Interest rate fluctuation
The loss of PPP projects arising from the uncertainties of the interest rate volatility.
Foreign exchange fluctuation
The risk of the variability of foreign currencies exchange and the foreign currencies exchangeability risk.
Inflation
The increase of the price level of the commodities, the decrease of purchasing power of currencies, which cause the increase of cost and other consequence. 12. Poor public decision-making process Nonstandardized procedures, bureaucracy, lacking of PPP project experience and ability, insufficient preparation and information asymmetry, leading to poor decision making.
Land acquisition
The increase in project cost and extension of project duration caused by the difficulty of acquiring the rights of the land. The cost and time for land acquisition exceeds the original plans. 14. Delay in project approvals and permits Complicated procedures are required for project approval with high cost and long time. Upon approval, it is very difficult to proceed business adjustments regarding the project scope and nature.
Conflicting or imperfect contract
The risk of the contract with inaccuracy, vagueness, inflexibility, inconsistency, inequitable risk-sharing, unclear division of responsibility, etc.
Financing risk
The risk arising from the irrational financing structure, unsound financial market, and difficulty in financing. 17. Project/operation changes Poor constructability in design phase, design error or vagueness, standards and contracts variation, owners' variation leading to the project, or operation changes.
Completion risk
Project delay and cost overrun, etc., which cause insufficient cash flow and inability to pay off debts on time.
Material/labor nonavailability
Loss because of delay in raw materials, resources, machines and equipment, or energy supply.
Unproven engineering techniques
The techniques adopted are immature and cannot fulfill the standards and requirements as expected, or the techniques are of poor applicability which makes private investors to reinvest for the technology improvement.
Unforeseen weather/ geotechnical conditions
Because of the project site's bad natural conditions, for example, climate condition, special geographical environment, and poor site conditions, etc.
Operation cost overrun
Government raises the standard of the products or services leading to the cost overrun by the noncommercial factors such as increase in interest rates, exchange rates or force majeure, or poor operation management.
Market competition (uniqueness)
An actual market competition of the existing project caused by the new project or rebuild project of government or other investors.
Change in market demand
Apart from the risk from arising from market competition, factors attributed to macroeconomics, social environment, change in population, adjustment of laws, and regulations leading to the change in market demand. 25. Price change Price of PPP products or services are too high, too low, or inflexible to adjust, leading to the revenue of the project company lower than expected.
Expense payment risk
Infrastructure of the project or the process of the service provision is affected by other factors which prevents the timely payment of the client's (or government's) fees.
Lack of supporting infrastructure
The risks generated by the unavailability of the supporting facilities of the project.
Residual risk
Investors overuse the resources like equipment or other technical conditions, etc., which cause insufficient materials and equipment with depreciation at the end of the concession period. As a consequence, it affects the continuous operation of the projects.
Inadequate competition for tender
The risk includes unfair, nontransparent tendering process, incomplete tender information, insufficient number of tenders, vicious market competition, and bidding lowest price to win the tenders.
Inability of concessionaire
The insufficient ability of the concessionaire leading to low productivity of project construction and operation.
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risk, (10) inflation rate fluctuation, (11) change in market demand, (12) project/operation changes, (13) conflicting or imperfect contract, (14) inadequate competition for tender, (15) delay in project approvals and permits, (16) foreign exchange fluctuation, (17) price change, (18) lack of supporting infrastructure, (19) third-party delay/violation, and (20) organization and coordination risk. A total of 13 risk factors are classified as moderate risk (the values of Risk Probability are between 2 and 3, and the value of Risk Impact is larger than 3), which accounts for 38% of all the risk factors. They are (1) inability of concessionaire, (2) expense payment risk, (3) land acquisition, (4) environment risk, (5) legislation change, (6) market competition (uniqueness), (7) force majeure, (8) material/labor nonavailability, (9) change in tax regulation, (10) nationalization/expropriation, (11) unforeseen weather/ geotechnical conditions, (12) unproven engineering techniques, and (13) political/public opposition. Only one risk factor is classified as low risk (residual risk) where both the values of Risk Probability and Risk Impact are lower than 3.
Comparisons of Risk Rankings for the PPP Projects in China among Private, Public, and Academic Sectors
To investigate whether significant differences existed between perceptions of the private and public sectors and between industrial practitioners and academics on the risk factors for the PPP projects in China, Mann-Whitney U tests were conducted. The MannWhitney U test is a nonparametric test that is employed with ordinal (rank-order) data in a hypothesis testing situation involving a design with two independent samples. It tests whether two independent samples represent two populations with different median values (Sheskin 2007) . If the result of this test is significant (the significance level is lower than 0.05), it can be concluded that there is significant statistical difference between two sample medians. Two comparisons (private sector versus public sector; industrial practitioners versus academics) were conducted in this research study. A similar statistical technique has been used to compare the perceptions of Hong Kong and western respondents on construction project briefing (Yu et al. 2008) ; and to compare the perceptions of financial criteria between different groupings (Zhang 2005) . Table 6 shows that there is no significant statistical difference between the public and private sectors on the risk rankings of PPP projects in China. Since no significant statistical difference existed between the public and private sectors, they were grouped as industrial practitioners and their perceptions were further compared with academics. Table 7 shows the mean rank of the academics and industrial practitioners and the results of the Mann-Whitney U test. The results revealed that the views of academics and industrial practitioners on all the risk factors for PPP projects in China were not statistically significantly different at 5% significance level, except for the risk factor of government corruption. This indicates that academics perceived that the problem of government corruption is more severe than industrial practitioners believe. It is generally believed that academics take a neutral role in judgment, so their views may reinforce that corruption is a major obstacle to the success of PPP projects in China. In fact, many of the academics had at least 5 years of industrial experience and they had been involved with more than one PPP project. Therefore, their views are believed to be reliable. 
Change in tax regulation
The change in tax regulation of central or local government.
Environment risk
Because of the increasing requirement of the government or social organization regarding the environment protection, risk generated from the project cost increase, delay in work schedule, or other loss. 
Preferred Risk Allocation of PPP Projects in China
A number of research studies have stated that in general, risks should be allocated to the party that can best handle it [Li (unpublished report, 2003) ; Hong Kong Efficiency Unit 2003a; Lam et al. 2007 ]. Grimsey and Lewis (2002) pointed out that the arrangements of PPP projects are founded on the transfer of risk from the public to the private sector under circumstances where the private sector is best placed to manage the risk. The general principles are common to all public sectors insofar as the projects seek to shift risk from the public sector to the private sector and offer a profit incentive to the private sector in return. However, the principal aim for the public sector is to achieve value for money in the services provided while ensuring that the private sector entities meet their contractual obligations properly and efficiently. Lam et al. (2007) identified seven key risk allocation criteria: • Whether the party is able to foresee the risk;
• Whether the party is able to assess the possible magnitude of consequences of the risk; • Whether the party is able to control the chance of the risk occurring; • Whether the party is able to manage the risk in case of occurring; • Whether the party is able to sustain the consequences if the risk occurs; • Whether the party will benefit from bearing the risk; and • Whether the premium charged by the risk receiving party is considered reasonable and acceptable for the owner. The preferred risk allocation of PPP projects in China between the public and private sectors is analyzed based on the calculated mean ratings, as shown in Table 7 . The following formula, which is based on the distribution of the normal distribution curve, is used to calculate the ranges within which PPP risks in China should be allocated to the contracting parties, i.e., 1 = mainly to the public sector, 2 = equally shared between the public and private sectors, and 3 = mainly to the private sector (Selvanathan et al. 2004; Berenson et al. 2009; Bowerman et al. 2009 ):
where X 10% = the values of upper and lower limits within which the risk should be allocated to a specified party; U = the mean value of the population, Z = corresponding Z value as computed from the normal curve table; σ = population standard deviation.
After calculations, the following ranges can be defined:
Because the value of 3 is the score for equally shared risk allocation, taking 0.125 as the corresponding Z value and standard deviation of 1 for this calculation, the upper and lower limits for the range are 2.875 scores and 3.125 scores, respectively.
Hence, if the mean value is lower than 2.875 scores, the risk should be mainly borne by the public sector. If the mean value is between 2.875 scores and 3.125 scores, the risk should be equally shared between the public and private sectors. If the mean value is greater than 3.125 scores, the risk should be mainly borne by the private sector. The proposed method for determining risk allocation preference is considered more reliable and accurate than those applied by previous researchers (Li et al. 2005; Andi 2006; El-Sayegh 2008) . Their practice to determine risk allocation preference is dependent on whether the risk factors receive more than 50% agreement from the respondents. If a risk does not receive more than 50% agreement, it will be labeled as "undecided." Such a classification (undecided) is purely hypothetical and does not reflect the industry practice. Table 8 shows that a total of 15 risk factors are preferred to be allocated to the public sector. These include (1) government corruption, (2) government intervention, (3) nationalization/ expropriation, (4) public credit, (5) political/public opposition, (6) imperfect law and supervision system, (7) legislation change, (8) poor public decision-making process, (9) land acquisition, (10) delay in project approvals and permits, (11) market competition (uniqueness), (12) lack of supporting infrastructure, (13) inadequate competition for tender, (14) force majeure, and (15) change in tax regulation. Most of these risks fall within the systematic risk category, including political, legal, and social risks.
The views between the public and private sectors are largely consistent for all these 15 risk factors and indicate that they should be allocated mainly to the public sector. The only three differences are (1) market competition (uniqueness), (2) inadequate competition for tender, and (3) change in tax regulation. The private sector opined that the government controls both the price and quantity sold; hence the associated risks should be borne primarily by the government. However, the government perceived that the private sector should also be responsible for this risk; and hence, it should be shared by both parties. Similarly, the private sector opined that both the central and local governments control the tax regulation; hence, the risk should be borne primarily by the government. Nevertheless, the local government did not share this view and believed that the risk should be shared with the private sector. Interestingly, the public sector was prepared to take up the risk for "inadequate competition for tender," but the private sector was happy to bear a share of this risk. Table 8 also indicates that a total of 18 risk factors are preferred to be allocated to the private sector. These include (1) third-party delay/violation, (2) interest rate fluctuation, (3) foreign exchange fluctuation, (4) inflation, (5) conflicting or imperfect contract, (6) financing risk, (7) project/operation changes, (8) completion risk, (9) material/labor nonavailability, (10) unproven engineering techniques, (11) unforeseen weather/geotechnical conditions, (12) operation cost overrun, (13) change in market demand, (14) price change, (15) expense payment risk, (16) residual risk, (17) inability of concessionaire, and (18) organization and coordination risk. Most of these risks are within the specific project risk category. The views between the public and private sectors for some risk factors are slightly different. The public sector viewed that nine of the 18 risk factors should be equally shared while the private sector believed that they should take primary responsibility in managing these risk factors. These risk factors are (1) third-party delay/ violation, (2) interest rate fluctuation, (3) inflation, (4) conflicting or imperfect contract, (5) project/operation changes, (6) unforeseen weather/geotechnical conditions, (7) change in market demand, (8) expense payment risk, and (9) inability of concessionaire. The findings show that the public sector was willing to bear a share of these risks, but the private sector was prepared to take up these risks. This reflects that both the public and private sectors are more willing to be responsible for these risks. Two more interesting results are "foreign exchange fluctuation" and "operation cost overrun." Both the public and private sectors believed that they should be taking primary responsibility in managing these risks. The results appear to be not logical because it is commonly accepted that the risk of foreign exchange fluctuation should be wholly borne by the government, not by the private sector. On the other hand, the risk "operation cost overrun" is commonly regarded to be absorbed by the private sector, not by the government. As shown in Table 7 , one risk factor, environment risk, is preferred to be shared between the public and private sectors, and both sectors concurred with this arrangement.
Conclusions
It is a challenging task to successfully implement PPP projects in China. One of the major reasons is a lack of an effective riskassessment model and an equitable risk-sharing mechanism tailormade for the situation in China. The research findings indicated that the top three risk factors are government intervention, government corruption, and poor public decision-making process. These findings revealed that political risk is the most significant risk that places critical barriers for PPP projects to succeed in China. This may be caused by inefficient legislative and supervisory systems for PPP projects in China. The empirical results also showed that by using Mann-Whitney U tests, there were no statistically significant differences between private and public sectors for the perceptions of all 34 risk factors for risk rankings of PPP projects in China. Similar results were also found between academics and industrial practitioners except government corruption. This revealed that academics perceived the problem of government corruption to be more severe than that of the industrial practitioners. Regarding risk allocation, the research findings showed that both the public and private sectors are in general agreement with a majority of the risks identified as to preferred risk allocation. The principal risks that the private sector is prepared to bear are within the specific project risk category, i.e., construction, operation, and relationship risks, as well as economic risks within systematic risk category. The public sector is prepared to accept the risks within the systematic risk category, i.e., political, legal and social risks. The remaining risk, environment risk, is preferred to be shared between the two sectors.
